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ABSTRACT
In Buenos Aires coasts, sedimentary processes were particularly active during the Quaternary 
owing to eustatic fluctuations in sea level. As a result, during the late Quaternary transgressions, marine 
and marginal marine sediments were deposited in the coastal plain. In order to interpret these Holocene 
littoral sequences, we analyzed the distribution, diversity, species composition and taphonomic features 
of total benthic foraminifera assemblages from modern littoral settings, from the top of the dune to the 
lower shoreface, in two close but geomorphologically different transects located in the Atlantic coast of 
Northern Buenos Aires Province (Argentina, South America). Total benthic foraminiferal assemblages 
from subtidal and supratidal environments are distinguishable in terms of composition, diversity and 
taphonomic features. In upper shoreface, foreshore, backshore and foredune environments, assemblages 
are clearly dominated by three species: Buccella peruviana, Ammonia beccarii and Elphidium discoidale 
(the BAE group). This feature is the result of taphonomic processes that favor the selective preservation 
of such species. The study of taphonomic modifications of shells in modern assemblages allows a better 
discrimination between subenvironments than the analysis of taxonomic composition. Although Holocene 
assemblages have no strict counterparts between total modern assemblages, taxonomic composition and 
taphonomic modification of shells allow us to infer that the Holocene sequence was deposited between 
the upper shoreface and the backshore.
Key words: benthic foraminifera, modern beaches, paleoenvironmental reconstruction, Holocene, 
Argentina.
RESUMEN
En las costas de la provincia de Buenos Aires, los procesos sedimentarios fueron especialmente 
activos durante el Cuaternario, debido a las fluctuaciones eustáticas en el nivel del mar. Como resultado, 
durante las transgresiones del Cuaternario tardío se depositaron en la planicie costera sedimentos marinos 
y marino-marginales. Con el objetivo de interpretar estas secuencias litorales holocenas, se analizó la 





distribución, diversidad, composición específica y características tafonómicas de las asociaciones totales 
de foraminíferos bentónicos en ambientes litorales actuales, desde el tope de la duna hasta la playa, en dos 
transectas cercanas pero geomorfológicamente diferentes, ubicadas en las costas atlánticas del norte de la 
Provincia de Buenos Aires (Argentina, Sudamérica). Las asociaciones totales de ambientes submareales 
y supramareales son diferenciables en términos de composición específica, diversidad y características 
tafonómicas. En los ambientes de playa distal, playa frontal, cara de playa y duna, las asociaciones 
están dominadas por tres especies: Buccella peruviana, Ammonia beccarii y Elphidium discoidale (grupo 
BAE). Esta dominancia es el resultado de procesos tafonómicos que favorecen la preservación selectiva 
de dichas especies. Las características tafonómicas de las asociaciones modernas permiten una mejor 
discriminación de los subambientes que la composición taxonómica. Si bien las asociaciones holocenas 
no poseen homólogos estrictos entre las asociaciones totales de ambientes actuales, la composición 
taxonómica y los rasgos tafonómicos de las asociaciones permiten inferir que la sucesión holocena se 
depositó entre la parte superior de la anteplaya y la playa distal.
Palabras clave: foraminíferos bentónicos, playas actuales, reconstrucción paleoambiental, Holoceno, 
Argentina.
INTRODUCTION
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accresive coast characterized by superficial mid-Holocene 
marine	sediments	overlying	Pliocene	to	late	Pleistocene	





well-stratified succession of white, fine to coarse-grained 



















ments samples were collected from an outcrop, an artificial 
quarry	of	3.90	m	located	at	the	left	margin	of	the	provincial	




fied bed (Figure 2) irrespective of its grain size, geometry 
and internal structure. KM187 profile comprises a well 
stratified succession of bioclastic deposits with subordinated 
light brown siliciclastic sands, which are well defined by 
sharp	changes	in	grain	size.	Bioclasts	are	mainly	composed	
of	unarticulated	and	fragmented	shells	of	bivalves	and	
pebbles of caliche. Subhorizontal stratification is dominant 
in shelly gravels, whereas hummocky and trough stratifica-
tion	are	also	present,	the	latter	as	isolated	sets	intercalated	








first. According to Phleger (1960), Buzas (1990) and Scott 
et al. (2001), this amount provides sufficient accuracy for 
most	quantitative	examinations.	Generic	assignment	of	
taxa	follows	Loeblich	and	Tappan	(1988),	while	species	
identification follows Boltovskoy (1954a, 1954b, 1957, 
1958),	Boltovskoy	et al.	(1980)	and	Laprida	(1997,	1999).	
Taphonomic modification of tests in both modern and fossil 
assemblages	were	observed	in	order	to	obtain	additional	
(paleo)environmental	information.	In	order	to	avoid	so-







NST-1 1700 -10.5 96.67 3.33 0.00 Shoreface
NST-2 1500 -9 87.41 12.59 0.00 Shoreface
NST-3 1300 -7.5 76.07 23.93 0.00 Shoreface
NST-4 837 -7 51.85 48.15 0.00 Shoreface
NST-5 564 -5.5 10.42 89.58 0.00 Shoreface
NST-6 379 -4.5 8.27 91.73 0.00 Shoreface
NST-7 50 -1.2 0.06 99.09 0.85 Shoreface
NST-8 30 -1.5 0.04 99.66 0.30 Shoreface
NET-1 0 0 0.01 95.55 4.44 Foreshore
NET-2 -35 0.5 0.04 99.96 0.00 Foreshore
NET-3 -59 1 0.02 99.98 0.00 Foreshore
NET-4 -84 1.5 0.06 99.94 0.00 Backshore
NET-5 -109 1.3 0.01 99.99 0.00 Backshore
NET-6 -131 3.7 0.01 99.99 0.00 Foredune
Southern transect
SST-1 1616 -9.3 6.67 93.33 0.00 Shoreface
SST-2 1415 -8.7 41.30 58.70 0.00 Shoreface
SST-3 1237 -8.3 93.73 6.27 0.00 Shoreface
SST-4 1041 -8.1 49.29 50.71 0.00 Shoreface
SST-5 490 -4.7 12.82 87.1 0.00 Shoreface
SST-6 314 -3.85 43.20 56.80 0.00 Shoreface
SST-7 162 -1.95 9.05 90.95 0.00 Shoreface
SET-1 0 0 0.01 97.81 2.18 Foreshore
SET-2 -15 0.25 0.01 99.99 0.00 Foreshore
SET-3 -31 0.6 0.02 99.98 0.00 Backshore
SET-4 -65 1 0.05 99.95 0.00 Backshore
SET-5 -67 3.5 0.17 99.83 0.00 Foredune
Table	1.	Sedimentological	characteristics,	location	and	subenvironments	of	samples	from	the	northern	and	southern	transects.






























































croscope at 100x magnification. Taphonomic modifications 
were	determined	for	each	specimen	observed.	According	to	
type and degree of taphonomic modification, five categories 
were defined: a) Well preserved shells, lacking at the most 
the	last	(more	fragile)	chambers;	b)	partially	or	totally	





to the significance level, so that the p-value	of	each	test	was	











sites of Southern transect; and KM187 for KM187 profile. 
Ordinals	indicate	relative	position	in	each	transect	and	
stratigraphical level in the Mid-Holocene profile.
RESULTS













































assemblages	 identified	 in	 the	Northern	 transect,	only	










































































































































































































NST-1 11 29 1 9 1 - 8 33 21 112 22 - 34
NST-2 11 35 1 12 2 - 5 1 8 73 3 - 4
NST-3 12 65 - 21 2 3 2 17 13 71 19 - 1
NST-4 13 163 - 27 5 4 4 5 2 25 1 - -
NST-5 22 192 7 17 27 5 - - 4 11 - 5 -
NST-6 23 218 10 14 24 7 4 1 4 7 - 1 -
NST-7 19 76 2 3 13 6 1 - - 6 8 3 -
NST-8 31 218 7 9 28 15 3 - 12 9 1 - -
NET-1 10 34 1 2 6 - - - 1 4 - 3 -
NET-2 10 34 1 2 7 2 - - 4 2 - - -
NET-3 8 40 1 1 7 3 - - - 3 - - -
NET-4 6 48 1 2 5 2 - - 1 1 - - -
NET-5 16 59 - - 4 4 - - 1 - - - -
NET-6 6 29 1 - 2 2 - - 1 1 - - -
SST-1 67 23 - 5 7 2 - - 4 11 - - 3
SST-2 15 46 1 7 2 4 - - - 5 - - 7
SST-3 37 36 - 3 8 1 - 1 5 12 - - 2
SST-4 20 140 - 18 5 2 3 5 7 39 2 - -
SST-5 3 54 - 24 6 - 16 2 6 22 5 47 1
SST-6 1 46 3 16 9 1 1 - 1 5 - 14 -
SST-7 - 16 5 3 4 - - - - 2 - 2 -
SET-1 4 25 2 - - 1 - - 2 2 - - -
SET-2 11 54 2 1 7 - 1 - 1 2 - 3 -
SET-3 6 32 - - 1 3 - - - 1 - - -
SET-4 4 37 - - 3 4 - - - 1 - - -
SET-5 6 34 - - 3 - - - 2 1 - - -
KM187-1 - 2 - - - - - - - - - - -
KM187-2 28 150 2 - 27 - - - - - - - -
KM187-3 142 242 - - 89 8 - - - - - - -
KM187-4 62 112 - - 26 1 - - - 1 - - -
KM187-5 69 131 - - 42 3 - - - - - - -
KM187-6 73 76 - - 56 5 - - 1 - - - -
KM187-7 19 22 - - 8 1 - - - - - - -
KM187-8 70 109 - - 60 4 - - - 4 - - -
KM187-9 56 60 - - 118 26 - - - - - - -
KM187-10 73 85 - - 107 10 - - - - - - -
KM187-11 72 75 2 - 93 9 - - - - - - -
KM187-12 98 162 - - 30 3 - - - 2 - - -
KM187-13 86 150 - - 41 - - - - 2 - - -
KM187-14 42 124 1 - 38 2 - - - - - - -
KM187-15 96 74 - - 88 - - - - - - - -
KM187-16 47 195 1 1 60 4 - - - 4 - - -
KM187-17 43 140 - - 50 4 - - - - - - -
KM187-18 56 132 - - 37 - - - - - - - -
KM187-19 35 60 1 - 35 3 - - - - - - -
KM187-20 59 107 - - 34 3 - - - - - - -
KM187-21 55 80 1 - 50 6 - - - - - - -
KM187-22 56 198 - - 77 3 - - 1 - - - -
KM187-23 40 88 - - 92 4 - - - - - - -
KM187-24 60 151 1 - 74 6 - - - - - - -
KM187-25 33 127 - - 90 - - - - - - - -
KM187-26 26 196 - - 88 4 - - 1 4 - - -
KM187-27 43 163 - - 94 3 - - - - - - -
KM187-28 - 160 1 - 88 - - - - 3 - - -
KM187-29 41 189 - - 120 4 - - - 12 - - -
Table	2.	Distribution	chart	of	species	with	a	relative	abundance	higher	than	1	%	in	modern	and	Holocene	environments.
Laprida et al.52

















Quinqueloculina sp. cf. Q. implexa:	
5.69%













































11 110 1.41 16.36 34.55 5.45 12.73 47.27 0.00
the	total	number	of	species	and	the	total	assemblages	iden-
tified in the Southern transect, only Buccella peruviana,	











The following species are classified as accessory: 
Table	3.	Main	species,	number	of	species	(S),	abundance,	Diversity	Index	[H(S)],	and	taphonomic	condition	of	assemblages	from	the	northern	transect.
WP: Well preserved; R: recrystallized; A: abraded; F: fragmented; F&C: filled and coated. 
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19 274 2.001 24.83 60.69 0.00 0.00 39.31 0.00
SST-7 Buccella peruviana:	34.04%
Cibicidoides sp. cf. C. fletcheri:	16.64%
Elphidium discoidale:	8.51%
Discorbis williamsoni:	6.38%
11 55 1.881 21.28 44.68 0.00 0.00 55.32 0.00
SET-1 Buccella peruviana:	36.23%
Ammonia beccarii:	5.80%
Cibicidoides sp. cf. C. fletcheri:	2.90%


















5 109 0.8867 16.36 38.18 5.45 12.73 43.64 0.00
Quinqueloculina patagonica,	Elphidium gunteri,	Elphidium 
galvestonense Kornfeld,	1931,	Cibicidoides	sp.	cf.	C. 
fletcheri,	Cribrorotalia meridionalis (Cushman	and	Kellett,	


























































Well preserved Recrystallized Abraded Fragmented






left in open nomenclature due to taphonomic modification 
is	highest	 in	 the	 intertidal	zone	(40	%)	and	decreases	
offshore,	whereas	in	the	foreshore	and	backshore	tends	to	be	
rather	constant	(~18	%).
Foraminifera from Holocene environments
Tables	2	and	5	show	data	obtained	from	the	KM187	




Figure 3. Schemes of the beach transects analysed and cumulative frequency diagrams based on taphonomic modifications of shells for each 
subenvironment.	a)	Northern	transect;	b)	southern	transect.
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Well preserved Recrystallized Abraded
Fragmented Chamber fillings and
polished coating shells


































Figure 4. Cumulative frequency diagram based on taphonomic modifi-
cations of shells of the Profile KM187.
topmost	sample)	and	485	specimens	in	10	g	dry	sediment.	














of the section (KM187-21/12) shells with chamber fillings 
and/or	dark	polished	coatings	tend	to	increase	upward	
(KM187-11/9) and finally constitute more than 70 % of the 
assemblages.	In	the	topmost	samples	(KM187-8/1),	well	








relation coefficient: 0.8568) yielded a dendogram (Figure 





























again	dominant	and	is	accompanied	by	E. discoidale, T. 
gramen, and	Discorbis williamsoni.
The	cluster	analysis	performed	on	the	whole	set	with	
regard to taphonomic modifications (cofenetic correlation 







filled or coated shells are nearly twice more abundant in 
average	than	in	Cluster	1.	The	four	remaining	samples	of	
the profile consist of almost 70 % of filled or coated shells 
and	are	grouped	in	Cluster	3.	Samples	from	modern	environ-















































































































































































is marginally but significantly correlated with taphonomic 
signature	in	both	sites,	whereas	species	composition	and	
taphonomic signature are significantly correlated with grain 
size	only	in	the	northern	transect.	
DISCUSION









Figure 6. Dendogram of samples grouped by taphonomic modifications. 
The	dashed	line	indicates	the	mid-length	of	the	longest	distance	between	
successive	nodes.













from the inner shelf (>40 m depth) assemblages defined 
by	Boltovskoy	and	Totah	(1985)	in	terms	of	taxonomic	
























1 NST-1/3 20.55 5.44 0.84 39.46 0.00 6.75
2 SST-5 29.03 1.61 3.23 11.83 25.27 12.90




62.93 15.35 8.81 3.46 0.56 2.34
5 KM187-3/29 48.67 24.03 25.23 0.00 0.00 0.00


















species prefer organic-rich, fine-grained sediments (Alve 
and	Murray,	1999).	Abundance	and	taxonomic	composition	
of total littoral assemblages reflect biological preferences 
of	species	but	also	taphonomic	processes	operating	in	the	
coastal	areas	(Barbieri,	1996;	Murray	and	Alve,	1999).	
This could account for the fact that, although our findings 










1 KM187-2,	4,	16,	20,	22,	24,	25/29 47.05 13.00 28.15 10.44 1.35
2 KM187-3,	5/8,	12-	15,17/19,	23 28.85 10.41 47.10 11.34 2.31
3 KM187-9/11,	21 13.21 3.30 69.89 10.62 2.99
4 NST-1,2
SST-1/5
75.60 23.96 0.00 0.44 0.00
5 SET-4 22.42 43.10 0.00 17.24 17.24
6 SET-1 23.19 63.77 0.00 10.14 2.90
7 NST-3/7;	NET-2,	5;	SST-6;	SET-2 55.89 39.31 0.00 2.12 2.68






(Callender	et al., 1992), and potential taphonomic modifi-
cations	observed	are	transport	of	tests	from	the	position	of	














omic) processes are crucial in defining the specific composi-
tion	of	assemblages	in	the	northern	transect.	Total	abundance	




only taphonomic modifications are related with water depth 
and	position	from	the	shoreline.	For	the	Southern	transect,	





than purely biostratinomics are crucial in defining the spe-


















































Emerged vs. submerged 
beach












92.3% 98.6% 57% 71.6%
Taphonomic	
signature
92.3% 100% 74.4% 72%
Species	
composition





























significance (*) is granted to the tests with associated p-value lower than 
alpha αad	=	0.017	(number	of	permutations	N	=	5000).







































































in the umbilical side, with prominent umbilical flaps and 
chamberlets beneath the flaps. 





























semblages seems to reflect the operation of some common 
taphonomic	processes.	In	KM187	sediments,	the	increase	of	
abraded	and	recrystalized	shells	and	the	concomitant	dimi-




















influenced not only the preservational states of shells, but 
also	determined	the	taxonomic	composition	and	diversity	
of	fossil	assemblages.	




and	 modern	 beaches.	As	 Holocene	 assemblages	 are	
overwhelmingly	dominated	by	the	BAE	group,	taphonomic	
analysis is a more efficient tool than taxonomic composition 
to	analyze	paleoenvironmental	evolution	in	Holocene	
samples.	Additionally,	Holocene	and	modern	assemblages	




shells with chamber fillings and/or with polished coatings 
in	Holocene	sediments.	Dark	shells	reflect	diagenetic	
modifications occurred probably in reducing, dysaerobic 
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